Commencement of pupal commitment in late penultimate instar and its hormonal control in wing imaginal discs of the silkworm, Bombyx mori.
Pupal commitment of the wing imaginal disc of the silkworm, Bombyx mori, is completed shortly after the final (fifth) larval ecdysis. Pupal commitment was induced by in vitro culture with 20-hydroxyecdysone (20E). Shortly after the head capsule slippage (HCS) that occurs approximately 24 h before the final larval ecdysis, the discs become competent to respond to 20E, indicating that the process of pupal commitment begins in the late penultimate (fourth) instar. The simultaneous presence of methoprene (JHA) with 20E suppressed the pupal commitment at 4 ng/ml for the discs at 12 h after HCS and at 240 ng/ml for the discs at the ecdysis. Thus, the discs rapidly lose their sensitivity to JH at the end of the fourth instar. Day 0 fourth wing discs were not pupally committed by 20E when freshly dissected discs were exposed to 20E. By contrast, exposure to 20E after a pre-culture in a hormone free medium induced the pupal commitment. In those discs, the effective JHA concentration to suppress the 20E effects was 0.1 ng/ml. The present data suggest that pupal commitment proceeds through two stages from a reversible state that begins at around HCS to an irreversible state early in the fifth instar. The loss of sensitivity to JH is the primary impetus to begin the process and 20E is the factor that drives the discs to enter the reversible state.